Monitoring of potassium-stimulated catecholamine changes in striatal synaptosomal preparations and in corpus striatum of rats: a comparative voltammetric study.
Voltammetric techniques were used to compare the effects of K(+)-induced depolarization on catecholamine levels in in vitro synaptosomal preparations of the corpus striatum with those in the in vivo corpus striatum of anaesthetized animals. In vitro, the catechol-oxidation currents could be recorded only in dopamine-preloaded synaptosomes. In isolated synaptosomes prepared in the presence of elevated concentrations of Ca2+ (1 mmol.l-1) and Na+ (135 mmol.l-1), K(+)-induced depolarization had variable effects on catechol-oxidation current. The stimulatory effect of K(+)-induced depolarization (a short transient increase of catechol-oxidation current lasting for 30 s) could be observed after the addition of dopamine loaded synaptosomes in EGTA into the medium with elevated K+ concentration (90 mmol.l-1) and decreased concentrations of Na+ (75 mmol.l-1) and Ca2+ (0.75 mmol.l-1). These results suggest that experimental procedures and parameters of ionic composition of incubation media have to be carefully controlled, owing to an enhanced in vitro permeability of membranes of isolated synaptosomes for Ca2+ and Na+. In in vivo experiments, microinjection of KCl (3 microliters of 0.5 mol.l-1 KCl in 10 mmol.l-1 HEPES, pH 7.4) resulted in the appearance of several phases of catechol-oxidation current: the current increased (to severalfold of the control values) followed by a decrease or even total disappearance, with a gradual return to control values. Under conditions of depletion of extracellular calcium by EGTA (5 microliters of 0.5 mol.l-1 KCl + 0.25 mol.l-1 EGTA in 10 mmol.l-1 HEPES, pH 7.4) K(+)-induced depolarization confirmed the key role of calcium in the release of catecholamine transmitters as well as that in processes regulating the uptake and metabolism of these transmitters. The voltammetric techniques used in the present study may be a useful tool in extending of our knowledge about the cellular mechanisms of stimulus-response coupling in nerve cells.